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Mathematics is regarded as one of the most important lessons that any student must 
learn. Internal and external factors, in general, influence students' mathematics 
learning achievement. One of the internal factor variables is students’ learning 
interest in mathematics. Many research publications show that the variable of 
interest is strongly related to mathematics learning achievement, so this study aims 
to prove and quantify the size of the relationship between mathematics learning 
interest and mathematics learning achievement using quantitative meta-analysis 
research approaches. The independent variable is student learning interest, and the 
dependent variable is mathematical learning achievement. The data was acquired 
from an online database search on Google Scholar within the 2009 to 2019 
timeframe. Thirty research publications that satisfied the required criteria were 
utilized as the sample. Data analysis uses a quantitative meta-analysis approach 
with a correlation meta-analysis. The findings revealed a favorable and substantial 
(5% significance level) link between learning interest and student mathematics 
learning achievement. The average weight value of effect size was 0.540 in the 
range of 0.430 to 0.640 in the medium category. These findings have demonstrated 
the consistency of previous researchers' conclusions.  
 
Keywords: Meta-analysis, learning interest, learning achievement, mathematics, 
student. 
 





Mathematics is one of the subjects that is considered difficult. When learning mathematics, 
few students experience fear (Pieronkiewicz, 2017), stress, and anxiety (Sokolowski & Ansari, 
2017). Mathematics contains facts and procedures, quantity, forms, and relationships. It is 
considered a science, an art, a skill, and a means to understand the surrounding environment and 
mind (Schoenfeld, 2016). Considering its complexity, effective efforts and strategies are needed 
to teach mathematics to help students understand and improve their mathematics learning 
achievement. 
Mathematics learning achievement can be seen from the teacher's mastery of mathematics 
subject matter. Student learning achievement is measured using a test instrument. Based on the 
calculation of test results, students’ high or low achievement levels are influenced by two factors: 
external and internal factors. External factors exist outside of students, for example, 
neighborhood, family background, school conditions (infrastructure, location, school size, 
atmosphere, and number and composition of students), and teachers (professional training, 
teaching attitudes, teaching motivation, and collaboration) (Széll, 2013). On the other hand, 
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internal factors exist within students, for example, motivation (Kirkham et al., 2020), talent 
(Mazana et al., 2019), and interest (Weber et al., 2005). 
Interest is thought to predict achieving mathematical learning outcomes while also making 
students not fear mathematics (Heinze et al., 2005). Individual interests tend to last longer 
(Renninger, 2000). There are four dimensions of learning interest mathematics, namely interest 
in a particular domain, interest in a particular subject or topic in a domain, interest in a particular 
context embedded in a topic, and interest in certain activities that are connected to a context/topic 
(Blankenburg et al., 2016). Conceptual interest constructs are related to values and enjoyment 
(Frenzel et al., 2010). Interest is directly influenced by motivation and confidence, with an 
indirect effect of anxiety and usefulness (Otoo et al., 2018). 
Students who have a high interest in a subject will have a good learning outcome (Weber 
et al., 2005). Students who have a learning interest will have greater academic effort (Trautwein 
et al., 2015), can organize their learning well (Lee et al., 2014), focus their attention, get involved 
in an activity, intensity, concentration, and perseverance in learning (Winne & Nesbit, 2010). In 
Indonesia, there has been a lot of research on the relationship between students' learning interests 
and mathematics learning achievements. Some of the results of the study show that there is a 
relationship between students' learning interest and mathematics learning achievement (Wahid, 
2009; Anggreini, 2010; Adhitama, 2011; Safitri, 2012; Putri & Widodo, 2018; Wardiana et al., 
2014; Siagian, 2015; Sirait, 2016; Heriyati, 2017; Ari, 2020; Fitriyani, 2019). The correlation 
coefficients (rxy) obtained are very diverse, as shown in table 1. However, the findings must be 
proven by meta-analysis. 
Meta-analysis is a statistical analysis that combines several similar studies (Enwemeka et 
al., 2004). Meta-analysis is also used to obtain previous systematic studies to obtain conclusions 
from the research framework (Haidich, 2010). Meta-analysis is a container that can load other 
studios and then analyze using a new analysis plan and standards (Kilpeläinen et al., 2011; 
Koricheva et al., 2013). A meta-analysis combines results from several studios and compares 
several treatments or interventions (White, 2015; Riley et al., 2010). Meta-analyzes can 
summarize and explain certain phenomena more broadly (Stanley et al., 2013; Green, 2005). The 
meta-analysis can contain a complete literature analysis using appropriate statistical techniques 
(Junhua et al., 2007). 
The benefit of meta-analysis is that it can combine various research into a quantitative 
manner, link between studies, be more objective, focus on effect size, and be easy to do (King & 
He, 2006). Another advantage of meta-analysis allows aggregate data to be reported in detail, 
avoids the threat of publication bias, and reports more selective research (Riley et al., 2010). 
Also, research using statistical meta-analysis techniques can summarize the evidence for 
decision-makers who do not need much time to look for a variety of primary evidence (Green, 
2005). It can limit bias, appraise critically, and provide research conclusions from various 
specific studies (Akobeng, 2005). 
Many studies link interest and learning achievement (Astuti, 2015; Charli et al., 2019; 
Ratnasari, 2017; Sirait, 2016), but there has been no research that shows the impact on learning 
mathematics. It is necessary to deepen the existing research. The researchers were interested in 
conducting quantitative meta-analysis research based on the description. The first objective of 
this research is to investigate the effect size of the relationship between students' learning 
interests and students' mathematics learning achievement in Indonesia. The second objective is 
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testing or proving the relationship between students' learning interests and students' mathematical 
learning in Indonesia. 
 
The Research Methods 
 
The research design used was a quantitative meta-analysis (Hunter & Schmidt, 2004). A 
quantitative meta-analysis combines two or more published research results for statistical 
analysis. The research publications are related to the influence or relationship between students' 
learning interests towards mathematics learning outcomes. The meta-analysis stages (DeCoster, 
2004) are determining interesting relationships, gathering populations that provide the data, 
determining the study specifically and assessing the effect size, examining the effect size, 
analyzing the impact of moderating variables, and interpreting and reporting the results. In the 
meta-analysis, there are fixed effects and random effects statistical models. The fixed-effect 
meta-analysis assumes all studies have the same treatment effect, while random effects assume 
all studies have different treatments (Riley et al., 2010). 
Feasibility Criteria 
Several standard feasibility criteria are used to screen or select research publications in the 
Google Scholar online database. The first standard is the formats, consisting of the journal, 
proceeding, bachelor's thesis, master’s thesis, and doctoral dissertation. The next standards are 
that the research must be conducted in Indonesia, can be accessed in the Google Scholar online 
database, contain the mathematics learning interest and mathematics learning achievement 
variables, are published at least in the last 10 years, and have a correlation value (rxy) which 
explains the relationship between mathematics learning interest and mathematics learning 
achievement variables. 
Data Collection 
The data had been collected by accessing the Google Scholar database. The publications 
must be related to the relationship or influence of mathematics learning interest and achievement 
variables. In facilitating the search in Google Scholar's online database, the researchers employed 
the following keywords: ‘mathematics interest,' ‘mathematics learning interest,' ‘mathematics 
learning achievement,' and ‘mathematics achievement. 
Coding and Data analysis 
The researchers performed coding to process and analyze the data. The codes consisted of 
publication year (T), sample size (N), correlation (rxy), mathematics learning interest variables 
(Independent), and mathematics learning achievement variables (Dependent). The analysis of the 
data refers to the opinions of (Grasman, 2017, Borenstein et al., 2009; Hunter & Schmidt, 2004), 
as follows: (a) sample characteristics; (b) heterogeneity test; (c) checking publication bias; (d) 
estimating the effect size and effect size summary; (e) making forest plots; and (f) calculating p-
values to test hypotheses. The researchers utilized Jeffrey’s Amazing Statistics Program (JASP. 
0.8. 4.0.) in analyzing the data. 
 
The Results of the Research and the Discussion 
 
There are several stages of analysis to achieve research objectives. This analysis began by 
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Table 1. The Characteristics of Sample 
Year Author Publication N Rxy Characteristics 
2016 Sirait Journal 65 0.706 SMP students 
2015 Siagian Journal 30 0.109 SMK students 
2018 Rahmawati, Krisdiana,&Suprato Proceeding 185 0.503 SMP students 
2009 Wahid Undergraduate thesis 54 0.493 SMA students 
2015 Daniyati & Sugiman Journal 360 0.248 SMP students 
2014 Wardiana, Wiarta, & Zulaikha Journal 182 0.575 SD students 
2016 Purnama Journal 98 0.655 SMA students 
2018 Fatonah, Purnami, & Agustito Proceeding 89 0.286 SMP students 
2016 Handayani Journal 100 0.204 SMK students 
2019 Islamiah Journal 36 0.224 SMK students 
2015 Nurrahmah Journal 150 0.420 SMP students 
2018 Wanasari Undergraduate thesis 98 0.843 SMP students 
2018 Putri Undergraduate thesis 61 0.270 SD students 
2017 Heriyati Jurnal 63 0.568 SMP students 
2019 Angrayana, Darsono & Sugiman Journal 28 0.511 SD students 
2017 Allantara, Darsono, & Wahab Journal 35 0.416 SD students 
2019 Fitriyani Journal 224 0.640 SMP students 
2018 Hamdani Journal 100 0.236 SMP students 
2010 Anggreini Undergraduate thesis 79 0.279 SMP students 
2010 Agustiningsih Undergraduate thesis 80 0.226 SMP students 
2017 Music Undergraduate thesis 112 0.473 SMP students 
2017 Muti'ah Journal 41 0.612 SMP students 
2011 Adhitama Undergraduate thesis 40 0.820 SMP students 
2012 Safitri Undergraduate thesis 42 0.468 SD students 
2013 Fathallah Undergraduate thesis 30 0.848 SMP students 
2013 Setiawan Undergraduate thesis 74 0.673 SD students 
2019 Setiyani Undergraduate thesis 67 0.432 SD students 
2016 Lestari & Arigiyati Journal 123 0.242 SMP students 
2016 Hartanti & Harini Journal 48 0.343 SMK students 
2016 Retno Undergraduate thesis 32 0.548 MI Student  
Information: SD = Elementary School; MI = Islamic Elementary School; SMP = Junior High School; SMA = 
Senior High School; and SMK = Vocational High School.  
 
Based on the table above, the research publications have varying N and r values. The size 
of the N value is at an interval of 28 to 360, while the value of r is at an interval of 0.109 to 0.848. 
Each publication has a positive r-value, which indicates a positive relationship between students' 
learning interests and students' mathematics learning achievement. The description of the 
samples’ frequency by year and the form of publication are presented in table 2. 
Table 2. Year of publication and the Forms of Publication 
  Frequency (F) Percentage (%) 
Year of 
publication 
2009 1 3.3 
2010 2 6.7 
2011 1 3.3 
2012 1 3.3 
2013 2 6.7 
2014 1 3.3 
2015 3 10.0 
2016 6 20.0 
2017 5 16.7 
2018 4 13.3 
2019 4 13.3 
Form of 
publication  
Undergraduate thesis 12 40.0 
Proceeding 2 6.7 
Journal 16 53.3 
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The research samples were taken based on the 2009 to 2019 intervals. The highest number 
of publications was found in 2016, with six publications (20.0%). The formats of publication 
were dominated by undergraduate theses with 12 publications (40.0%), proceeding with two 
publications (6.7%), and journals with 16 publications (53.3%). Therefore, journal publication 
was the most common format of publication. The next step was testing the research samples’ 
literacy. Based on the analysis results, the Q values are presented in table 3. 
 
Tabel 3. Fixed and Random Effect 
 Q df p 
Omnibus test of Model Coefficients 97.290 1 < 0.001 
Test of Residual Heterogeneity 195.890 29 < 0.001 
 
Based on Table 3, the obtained Q value was 195.890. Furthermore, the obtained p-value 
was 0.001, which was lower than 0.05. The results indicated that the research sample 
(publication) was based on r (literacy) value. Also, these results were confirmed or supported by 
the results of estimating heterogeneity residuals. Estimation results showed that the value of τ² 
was 0.073, which was higher than 0. The total value of τ was 0.279 and higher than 0. The value 
of I² was 86.2%, approaching 100%. Thus, the publication bias, weight effect size, summary 
effect size, and p-value were analyzed using a random effect approach. The next stage was the 
publication bias analysis. Based on the analysis results using the random effect approach, the 
values of Kendal and Z are presented in table 4. 
 
Table 4. Rank Correlation Test for Funnel Plot Asymmetry dan Regression Test for Funnel Plot 
Asymmetry (Egger's Test) 
 Kendall's τ P 
Rank test 0.134 0.301 
 Z P 
Sei 0.703 0.482 
 
Based on the table above, the Kendal value τ was 0.134 with a p-value of 0.301 (lower than 
0.05). The Z value was 0.703 with a p-value of 0.482 (lower than 0.05). The researchers 
concluded that there was no publication bias. These results were confirmed or supported by a 










          Figure 1. Initial Funnel Plot              Figure 2. Funnel Diagnostic Plots with Trim-Fill  
              Analysis 
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Figure 1 shows the initial funnel plot or diagnostic, while Figure 2 shows the funnel plot 
diagnostic with a trim-fill analysis approach. The two figures do not display any difference. 
Figure 2 shows the distribution of full and symmetry black dots. There are no blank spots that 
characterize publication bias. Therefore, there was no publication bias, and there was no need to 
add samples into the data analysis.  The next stage was calculating the summary effect size. The 


























Figure 3. Forest Plot Based on Random Fixed 
 
Based on Figure 3, each weight effect size is at its interval. For example, publication 1 with 
a weight of 0.880 is at an interval of 0.630 to 1.130; publication 2 with a weight of 0.110 is at an 
interval of -0.270 to 0.490; publication 3 with a weight of 0.550 is at an interval of 0.410 to 0.700; 
etc. The weight of the effect size was diverse. The average weight of effect size was 0.540 at an 
interval of 0.430 to 0.640. The resulting variance was 0.0028, and the standard error was 0.053.  
The next stage was calculating the p-value to test the following hypothesis: 
Ho: There is no significant relationship between students’ learning interest and their 
mathematics learning achievement 
Ha: There is a significant relationship between students’ learning interests with their 
mathematics learning achievement 
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The calculation involving the weighted average effect size and standard error obtained a Z 
value of 10.189. The Z value obtained was substituted into the p-value equation = 1- 
NORMSDIST (Z) in the one-tailed test approach with a significant level of 95%. The obtained 
p-value was lower than 0.05. Therefore, Ho was rejected. It means a significant relationship 
between students’ learning interest and their mathematics learning achievement. 
 
DISCUSSION 
Students’ mathematics learning achievement measures their success in absorbing 
mathematical material within a certain time frame. A test instrument is a tool that can be used to 
measure and assess students' mathematical absorption while studying at school. Based on the test 
results, students' mathematical achievement is low or high. Apart from that, many factors 
influence students' mathematics learning achievement. Learning interest is one factor that 
influences mathematics learning achievement (Fitriyani, 2019). In Indonesia, there has been a lot 
of research about the relationship between learning interest and mathematics learning 
achievement. 
Based on the results of data analysis from 30 research publications in Indonesia about the 
relationship between learning interest and mathematics learning achievement through the meta-
analysis approach, the weighting effect ratio of 0.540 was obtained. According to (Cohen et al., 
2007), this value is in the medium category. The weight obtained is inseparable from the small 
value of the resulting variance (0.0028) and the standard error (0.053). Also, there is no 
publication bias which shows that the research sample used was valid. The absence of publication 
bias means that no publication (study) was lost in the analysis, so there is no need to add. 
The weight of the positive side effect ratio shows that interest is one of the variables that 
positively correlates with students' success in learning mathematics, either at school, at home, or 
other formal institutions. Low student interest will make students not excited about learning 
mathematics. High interest should encourage students to be enthusiastic in learning mathematics, 
even though the material has a high difficulty level. Students with high learning interest will have 
greater academic effort (Trautwein et al., 2015), can organize their learning well (Lee et al., 
2014), focus their attention, get involved in an activity (Winne & Nesbit, 2010).  
The weight size effect produced was in line with testing the research hypothesis. Based on 
the hypothesis testing (p-value <0.05), there was a significant relationship between students' 
learning interests and mathematics learning achievement. On this basis, teachers who want to 
teach mathematics must first foster students' love for mathematics. The teacher can recognize the 
most effective factors that can increase students' interest in mathematics. The teacher can provide 
awards to each student in the learning process, choose mathematical models, methods, 
approaches, or strategies that effectively encourage students to learn mathematics, create a 
comfortable classroom environment, and allow each student to ask. 
 
Conclusion and Suggestion  
 
It is essential to investigate learning interests' importance in improving learning 
achievement. Therefore, the impact of existing studies on the matter will certainly provide 
additional research on mathematics education. Through the meta-analysis approach, it was found 
that there was a positive and significant influence between students’ learning interests and 
mathematics learning achievement in Indonesia. The average size effect obtained was 0.540 at 
0.430 to 0.640. The resulting variance was 0.0028, the standard error was 0.053, and there was 
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no bias publication. These results have supported existing theories and have shown prior research 
consistency. Also, the results of this research have provided practical benefits for teachers, 
schools, and parents in teaching mathematics to every student by paying attention to interests as 
a motivating factor. Students with high learning interests will encourage other students to always 
learn mathematics even though it is difficult.  
Interest is one of the factors and has been proven to have a good impact on mathematics 
learning achievement. Therefore, more extensive research on other subjects needs to be done to 
generalize the results. 
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